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摘  要 
近年来，近海生态系统的富营养化问题日益严重，引起大众的广泛关注。本
文以泻湖型的厦门筼筜湖为例，于 2008 年 5 月-2010 年 4 月两年间通过逐月采样
调查，系统地研究了富营养化水体中浮游生物的种类组成、数量以及时空分布；




(1) 湖区共鉴定浮游植物 124 种，其中硅藻 81 种，甲藻 19 种，绿藻 12 种，
蓝藻 7 种，裸藻 4 种，金藻 1 种，以广温广盐的种类 为常见，中肋骨
条藻(Skeletonema costatum)、聚生角毛藻(Chaetoceros socialis)、原甲藻
(Prorocentrum sp.)是湖区主要的赤潮种类，2008 年 10 月还爆发过一次
裸藻(Euglena sp.)的赤潮。 
(2) 2008 年 5 月-2009 年 4 月，湖区浮游植物年平均密度为 7.90×106 cell/L，
10 月 高(3.47×107 cell/L)，5 月 低(8.57×104 cell/L)；2009 年 5 月-2010
年 4 月，湖区浮游植物年平均密度为 1.10×107 cell/L，6 月 高(8.42×107 
cell/L)，11 月 低(7.85×104 cell/L)。季节分布上，以 2009 年春季密度






系(r = -0.599，n = 19，p < 0.01)。 
2. 浮游动物的群落结构 
(1) 湖区共记录浮游动物(不包括原生动物)84 种，浮游幼体 25 类，其中桡足类
48 种，水母类 22 种。主要优势种包括浮游幼体中的蔓足类无节幼体


















(2) 2008 年 5 月-2009 年 4 月，湖区浮游动物丰度变化呈双峰型，年平均丰
度为 2310.19 ind/m3，7 月 高(6747.92 ind/m3)，11 月 低(284.58 ind/m3)；
2009 年 5 月-2010 年 4 月，浮游动物丰度变化呈三峰型，年平均丰度为
4446.94 ind/m3。浮游动物丰度夏季显著高于其它季节，从夏季到冬季，
浮游动物群落从以浮游幼体为主的模式逐渐向以浮游幼体和桡足类共
同为主或以桡足类为主的模式转变。水平分布上，2008 年 5 月-2009 年
4 月以干渠平均丰度 低；2009 年 5 月-2010 年 4 月，以内湖平均丰度
低。 
(3) 2008 年 5 月-2009 年 4 月，湖区浮游动物多样性、均匀度和单纯度指数
平均值分别为 3.05、0.63 和 0.20；2009 年 5 月-2010 年 4 月分别为 3.28、
0.62 和 0.18。 
(4) 浮游动物丰度与表层水温呈极显著的正相关关系(r = 0.543，n = 24，p < 
0.01)，与浮游植物密度也呈极显著的正相关关系(r = 0.604，n = 24，p < 
0.01)。 
3. 小型浮游动物的群落结构 
(1) 湖区共鉴定小型浮游动物 41 种，其中原生动物 38 种。小型浮游动物组成
以无壳纤毛虫为主，主要优势种为绿急游虫(Strombidium viride)、中缢虫
(Mesodinium spp.)、尾丝虫(Uronema sp.)、近亲游仆虫(Euplotes affinis)等。 
(2) 2008 年 5 月-2009 年 4 月，湖区小型浮游动物年平均丰度为 5.79×104 ind/L，
7 月 高(1.54×105 ind/L)，2 月 低(5.16×103 ind/L)；2009 年 5 月-2010 年
4 月，平均丰度为 5.26×104 ind/L，7 月 高(2.63×105 ind/L)，5 月 低
(8.30×102 ind/L)。水平分布方面，湖区各站位中以干渠年平均丰度 高。 
(3) 小型浮游动物群落多样性和均匀度较低，单纯度高，2008 年 5 月-2009 年
4 月和 2009 年 5 月-2010 年 4 月多样性指数年平均值仅为 1.04 和 1.34，单

















显示，小型浮游动物丰度与甲藻密度的相关性 高(r = 0.618，n = 24，p < 
0.01)，其次为绿藻(r = 0.534，n = 24，p < 0.01)，与硅藻之间没有显著的相
关性。此外，与 BOD5 含量之间极显著的正相关关系(r = 0.646，n = 18，p 
< 0.01)表明有机污染对其分布也存在重要的影响。 
4. 干渠小型浮游动物的摄食率 
干渠浮游植物生长率在 2009 年 12 月 高，为 1.11 d-1；2009 年 11 月 低，
为 0.31 d-1。小型浮游动物的摄食率在 2010 年 5 月份 高，为 0.81 d-1；2009 年






























Eutrophication of coastal ecosystems has been a hot spot under extensive 
discussion in recent years. Species composition, abundance variation and 
spatio-temporal distribution of plankton community in a eutrophic lagoon, Yundang 
Lagoon, Xiamen, were investigated from May 2008 to April 2010, using a monthly 
sampling method. The grazing rate of microzooplankton on phytoplankton was 
measured using a in situ dilution method in November, December 2009 and February, 
May 2010. The research aimed to provide elementary information to the 
biomonitoring and ecological restoration project of the lagoon. The main results were 
as follows: 
1. Structure of phytoplankton community 
(1) 124 species were identified in Yundang lagoon, including Bacillariophyta (81), 
Pyrrhophyta (19), Chlorophyta (12), Cyanophyta (7), Euglenophyta (4) and 
Chrysophyta (1). Most of dominant species were eurythermal and euryhaline. 
Skeletonema costatum, Chaetoceros socialis, Prorocentrum sp. were main red 
tide organisms and Euglena sp. caused a red tide during October 2008. 
(2) Average annual density of phytoplankton reached 7.90×106 cell/L during the 
year May 2008 to April 2009, with the highest in October (3.47×107 cell/L) and 
lowest in May (8.57×104 cell/L). During the year May 2009 to April 2010, the 
average annual density was 1.10×107 cell/L, with the highest in June (8.42×107 
cell/L) and lowest in November (7.85×104 cell/L). The seasonal variation 
showed the highest density in spring 2009 (3.40×107 cell/L) and the lowest value 
in autumn 2009 (1.14×105 cell/L). The main canal had the highest average 
annual density in the horizontal direction. 
(3) The diversity and evenness index of phytoplankton was low, with its range from 
0.07 to 3.54 and from 0.01 to 0.64 respectively. The structure of the community 
was simple and vulnerable, indicated by a high simplicity index, ranging from 
0.14 to 0.99, and frequent changing of dominant species. 















density (cell/L) and concentration of inorganic phosphate (mg/L) (r = -0.599，n = 
19，p < 0.01). 
2. Structure of zooplankton community 
(1) 84 zooplankton species, not including protozoa, and 25 groups of 
merozooplankton larvae were recorded, among which 48 copepod species and 
22 species of medusa were identified. The main dominant species can be 
divided into three groups, including nauplius larvae of Cirripedia, Polychaeta 
larvae belonging to planktonic larvae, Parvocalanus crassirostris, Bestiolina 
amoyensis and Acartia pacifica belonging to Copepoda and Oikopleura dioica 
belonging to Tunicate. 
(2) The annual fluctuation of zooplankton abundance showed a bimodal pattern 
with its average annual value of 2310.19 ind/m3 during the year May 2008 to 
April 2009, with its highest value in July (6747.92 ind/m3) and lowest in 
November (284.58 ind/m3). The fluctuation pattern during the year May 2009 
to April 2010 showed a three-peaks model, with its average annual value of 
4446.94 ind/m3. With the highest abundance in summer, zooplankton 
community showed a shift from dominated by planktonic larvae in summer to 
co-dominated by planktonic larvae and copepod in low water temperature 
seasons. Horizontally, the main canal had the lowest average annual 
abundance during the year May 2008 to April 2009 and the inner lagoon 
during the year May 2009 to April 2010. 
(3) The average value of diversity, evenness, and simplicity index of zooplankton 
were 3.05, 0.63, 0.20 and 3.28, 0.62, 0.18 during the two investigating periods. 
(4) Zooplankton abundance positively correlated with phytoplankton density (r = 
0.604，n = 24，p < 0.01) and surface water temperature (r = 0.543，n = 24，p 
< 0.01). 
3. Structure of microzooplankton community 
(1) 41 microzooplankton species were recorded in Yundang lagoon, including 38 
species of protozoa. The most abundant species were naked ciliates, such as 















(2) Average annual abundance of microzooplankton reached 5.79×104 ind/L during 
the year May 2008 to April 2009, with the highest value in July (1.54×105 
ind/L) and lowest in February (5.16×103 ind/L). During the year May 2009 to 
April 2010, the average annual value was 5.26×104 ind/L, with the highest 
value in July (2.63×105 ind/L) and lowest in May (8.30×102 ind/L). The main 
canal had the highest average annual abundance in the lagoon region. 
(3) Low diversity and evenness index, combined with high simplicity index, 
revealed that community of microzooplankton was simple in species 
composition and the lagoon was in a severe eutrophication situation. 
(4) Food was the main factor affecting the distribution pattern of microzooplankton. 
The abundance of microzooplankton showed a positive correlation with 
Pyrrhophyta group (r = 0.618，n = 24，p < 0.01) as well as Chlorophyta group 
(r = 0.534， n = 24， p < 0.01), but no significant correlation with 
Bacillariophyta group. Organic pollution also played an important role in 
regulating the microzooplankton community. 
4. Grazing impact of microzooplankton on phytoplankton in the main canal 
The growth rate of phytoplankton in the canal ranged from 0.31 d-1 to 1.11 
d-1, which reached its maximum value in December 2009 and minimum value in 
November 2009. The grazing rate of microzooplankton varied between 0.18 d-1 
and 0.81 d-1 with the highest value in May 2010 and lowest in December 2009. 
Microzooplankton grazing impact ranged from 16.08% to 55.64% on 
phytoplankton standing stocks and 24.03% to 175.57% on primary production. 
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